Cell culture
Vero cells were propagated and maintained in Dulbecco's modified Eagle's medium (Gibco-BRL) supplemented with 5% heat-inactivated fetal bovine serum, penicillin, and streptomycin in an atmosphere of 5% CO 2 at 37°C.
Mode of antiviral activity
For the analysis of the mode of antiviral action, the test compounds were added individually at different stages during the viral infection cycle. For pretreatment of the virus, HSV-1 was incubated with the test compound for 1 hr at 4°C and then directly inoculated to the Vero cell. The cultures were incubated for 2 hr at 37°C. For analysing the antiviral inhibition during adsorption period, HSV-1 was mixed with the test compound and added to the cells immediately; adsorption of HSV-1 to the cells was carried out at 4°C for 2 hr. At this temperature, the virus can bind, but cannot penetrate the cells. To study the effect on virus penetration, the virus was bound to cells for 1 hr at 4°C. Test compounds were then added, and the cultures were shifted to 37°C to initiate entry. After 1 hr of incubation, the cells were washed to remove the drugs, and the wells were treated for 1 min with low-pH citrate buffer (pH 3.0) to inactivate any remaining extracellular virus. To evaluate the effect against HSV-1 during the replication period, cells were infected with HSV-1 for 2 hr at 37°C, after which the extracellular virus was washed away. Test compounds were then added, and the cultures were incubated for an additional 1 hr at 37°C. All test compounds were dissolved in DMSO and added to the medium at a final concentration of 1% DMSO.
Untreated controls always contained 1% DMSO in order to exclude any effect of DMSO on cells or viruses. The level of infection was determined using a direct plaque assay.
Cytotoxicity assay
XTT was dissolved in PBS to 1 mg/mL and menadione was dissolved in acetone to 1 mM. The XTT/menadione reagent was prepared fresh prior to each assay and contained 12.5 parts XTT/1 part menadione. Vero cells were seeded at a density of 
